Masked hypertension (MH) is associated with target organ lesion in type II diabetes mellitus (DM) patients in comparison with patients with normal blood pressure (BP) levels at both the office and ambulatory blood pressure monitoring (ABPM).
1 Patients with MH may have exaggerated BP response to ordinary daily stressors, with physical exercise being one possible trigger. The results of this cross-sectional study showed that type II diabetic patients with MH have an exaggerated BP response to exercise, which may confer an increased cardiovascular risk.
ABPM allows the detection of patients with MH, which is defined as normal BP levels at office with values in the hypertensive range during the day.
1,2 MH has been observed in 30% of office normotensive type II DM patients and is associated with higher urinary albumin excretion rate and increased left ventricular mass in comparison with patients with normal BP levels at both the office and ABPM. 1 Patients with MH may have exaggerated BP response to ordinary daily stressors, with physical exercise being one possible trigger. Therefore, the aim of this study was to evaluate the response of BP during exercise in normotensive and MH type II DM patients.
A case-control study was carried out in 61 type II DM outpatients with a normal BP at the office (mean of two measures o140/90 mm Hg) selected from a cohort of 325 type II DM patients regularly attending the DM outpatient clinic at Hospital de Clínicas de Porto Alegre, Porto Alegre, Brazil, since 1994. They were grouped as truly normotensive (daytime BP means on ABPM (oscillometry) o135/85 mm Hg, n ¼ 37) or as MH (daytime BP means on ABPM X135/85 mm Hg, n ¼ 24). Office BP was measured twice on the left arm and with the patient in a sitting position after a 5-min rest using a standard mercury sphygmomanometer (phases I and V of Korotkoff sounds). ABPM was carried out by oscillometry, 3, 4 with a 15-min interval in the daytime and 20-min interval in the nighttime periods. In both office and ABPM, the cuff was appropriated to the size of the patients' arm. Patients with ischaemic heart disease, cardiac arrhythmias, clinical autonomic neuropathy or serum creatinine 41.5 mg per 100 ml were not included. None of the patients were on antihypertensive medications. Clinical and laboratorial evaluation was carried out as described earlier. 1 Patients performed exercise treadmill test (standard Bruce protocol) utilizing a computerized database. 5 Heart rate, BP and estimated workload (METs) were recorded midway through each stage of the exercise protocol, at peak exercise, and at 1, 2 and 4 minutes after cessation of exercise. The BP increment was calculated as the difference between BP at rest and at peak exercise. BP recovery was considered the reduction in BP from the value at peak exercise to the values at 1, 2 and 4 minutes after exercise cessation.
Student's t-test and w 2 -test were used to compare clinical and laboratory data. Quantitative variables without a normal distribution were log transformed. Po0.05 (two tailed) was considered significant. Bonferroni correction for multiple comparisons was applied.
Normotensive (n ¼ 37) and MH (n ¼ 24) patients did not differ regarding age (53.1 ± 9.1 vs 53.2 ± 9.6 years, P ¼ 0.96), DM duration (7.2±5.7 vs 6±3.1 years, P ¼ 0.33), body mass index (29.1 ± 4.7 vs 27.8 ± 3.9 kg m -2 , P ¼ 0.32), waist circumference (98.4±10.4 vs 97.8±10.5 cm, P ¼ 0.83), glycated hemoglobin values (7.1±1.3 vs 7.0±1.0%, P ¼ 0.84) or lipid profile (total cholesterol: 184 ± 35 vs 198 ± 33 mg per 100 ml, P ¼ 0.18; high-density lipoprotein 53±16 vs 48±15 mg per 100 ml, P ¼ 0.31; triglycerides (median (range)): 145 (120) vs 152 (100) mg per 100 ml, P ¼ 0.91). Men were more frequently found in the MH (54.5%) than in the normotensive group (45.4%, P ¼ 0.008).
Office systolic BP was slightly higher among MH (126±7 mm Hg) than normotensive individuals (122±9 mm Hg, P ¼ 0.04). However, office diastolic BP (79 ± 7 vs 74 ± 6 mm Hg, P ¼ 0.14) and pulse pressure (51±9 vs 48±7 mm Hg, P ¼ 0.13) did not differ. As expected, ABPM values were higher in MH individuals.
During exercise, patients with MH had higher peaks of both systolic (185 ± 22 vs 167 ± 16 mm Hg, P ¼ 0.001) and diastolic (83 ± 12 vs 77 ± 8 mm Hg, P ¼ 0.02) BP than the normotensive patients ( Figure 1) . Similar results were observed for the maximum increment in systolic BP (59 ± 20 vs 44 ± 19 mm Hg, P ¼ 0.008), which was not observed for the maximum increment in diastolic BP (4±8.2 vs 3±10 mm Hg, P ¼ 0.51). The systolic and diastolic BP recovery after exercise did not differ between the two groups. All patients reached at least 85% of the maximal estimated heart rate, and the METs achieved did not differ between the groups (MH: 8.2 ± 2.5 vs 8.0 ± 2.2 METs, P ¼ 0.78).
The proportion of patients reaching a systolic peak value 4180 mm Hg was higher in MH (70.8%) than in normotensive patients (21.1%, Po0.001). A peak in systolic BP of 170 mm Hg had 70% sensitivity and 73% specificity for the identification of patients with MH.
In this sample of type II DM patients with normal BP levels at the doctor's office, those with MH had increased BP levels during standardized exercise. Moreover, a higher proportion of MH individuals displayed a peak BP level considered to be a risk marker for cardiovascular disease. 5 Type II DM patients with MH have increased albuminuria and left ventricular mass, even with office BP levels in the normotension range. 1 One possible explanation for this observation is that, during ordinary daily activities, these patients have an exaggerated further increase in the already elevated BP levels during the course of the day.
Although the intensity of the exercise carried out during a treadmill test is higher than that achieved in daily activities, BP changes during the exercise and the recovery periods can be comparable to the BP responsiveness to stressful daily situations. 6 Moreover, exercise-induced systolic BP increase is a predictor of future hypertension, 7 left ventricular hypertrophy 5 and cardiovascular mortality 8 in putatively healthy individuals. This study showed that type II DM patients with MH have an increased BP response to exercise, adding an extra cardiovascular burden in addition to the abnormal levels of BP during the day. It would be interesting to know whether the use of antihypertensive medications would avoid this exaggerated BP increment in patients with MH.
In conclusion, type II diabetic patients with MH have an exaggerated BP response to exercise, which may confer an increased cardiovascular risk. This finding adds to the understanding of the factors related to target-organ lesions in patients with MH and underscores the importance of carrying out ABPM in type II DM patients who exhibit an exaggerated BP response during exercise. What is known about this topic K Masked hypertension (MH) has been observed in 30% of office normotensive type II diabetes mellitus (DM) patients. K MH is associated with higher urinary albumin excretion rate and increased left ventricular mass in comparison with true normotensives.
What this study adds K This cross-sectional study of normotensive type II DM patients shows that blood pressure response to exercise is exaggerated in MH patients. K This result underscores the importance of carrying out ambulatory blood pressure monitoring in type II DM patients who exhibit an exaggerated blood pressure response during exercise.
